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Amendments to the claims, in response to the Examination Report dated 9/22^005 



The changes to the previous versions are nnarked as follows: (i) the deleted text is shown by strike-through 
excq)t that double brackets [[ ]] placed before and after the ddeted text are used if the ddeted text has 5 or fewer 
characters, (ii) new text is underiined. 

What is claimed is: 

&am 1 ( currently amendedy A method for estabtishing e motions m a robot or agent system, denoted bv 
Pd and called in short robot/agent which comprises: fi^ a set of needs. (n\ models of object and situations which 
Cgn occur in the surrounding of Pd f iii) a set of activitv scfaemas, or in short activities, wh idi Pd can execute, and 
(iv^ ft sa^h-syst^ f^r ^^g"™«8 n^ects and situations, 
said method comprising: 

fa) establidiing intenaties of sads&ctions and desires vwth regard to said needs as p rimary emotion intensities 
of Pd. where a satisfaction and desire conc erns one need: 

(b) establishing Reproscntatjo n-ef stimulus patterns in sai^ d e scriptions of objects, situations object and 
situation models, and activities [[. ]] . where a Th e form of said - stimulus pattern patt e rns, concerns one 
need and ^ows the expected changes of intenaties of sarisfiau:tion and desir ? with n ^^d to said need- in a 
time period: 

(c) calculating stimulus intensity of an object or situation using 

said stimulus patterns connected with the model of said object or atuation. and 

the current int^ffties sarii Acrions and deares with regard to the needs connected with these stimulus 
pftt^grns; 

(d) calculating expected intensities of satisfactions and deares of Pd- a t present and in the future. Th e m e thod 
for determining intensity of expect e d sati s faction (bcf(Pd,b,tahi*q}) and expected do s tro {dos(Pd,b,Ui '^ i*q} ) 
[[ , ]] with re^>ect to the needs occurring m the a need b, by the s e stimulus patterns [[. }] connected whh 
an object or a situation, wh en this object or situation has been recognized bv Pd: and 

(e) calculatiaig the current intensities of the following emotions of Pd Th e use of said s timulus patterns to : 

♦ d e termination of intensity of exp e cted stimulus of on object, of a situation or of on activity (Q&t); 
* — r e pre se ntation of intensities of the emotions: contentment, joy, happiness, dissatisfaction, annoyance. 
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anger, grief, pain and suffering with regard to a need of Pd ; 
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♦ ropr eacntation of intcaistty of expected oontentment ond joy ^cn achigvuig of a goal i s realizod; 

♦ repreacntadon of intensity of dis s atigfaotion, diflappointment and ongor when obotaoles moke diflBcult to 
roaKze achieving a goal (a goal gatuotion) or when a goal has not been achieved; 

♦ r e pr es entation of intensities of positive emotions such as [[ ( ]] liking, friendship, a£fection [[, ]] and 
love [[ ) ]] » and negative emotions such as [[ ( ]] dislike, annoyance, anger [[ ,]] ^ hate [[ ) ]] to/for 
an object, a ^tuation or an activity [[ OSA ]] ; 

♦ repres e ntation of intenaties of the emotions: d ei w &fef- retaliation and revenge, and hate on/fbr/to an 
object: 

frustration, depression [[ , ]] lod sadness [[ , ]] with r^gar ^ to a person, an object or a goal: 

fear [[ , 11 of an object or a situation, fear of separation from a loved object or situation, fear of performing 

an activity not right, and fear of not achieving a goal situation: 
[[hate, ]] envy [[ , ]] at a success or a property of an other robot/agent: 

jealous [[ , ]] of an object because of a poative emotion of a person or oth er robot/agent towards this 

Qbject; 
shame; and 

feeling guilt wkh regard to a living object or a robot/agent . 

[[Claim 1] 2 (currently amended). [[The]] A method according to claim 1. wherein calculating the current 
for r e pr ese nting mtenatics intensity of [[the ]] said in (e^ emotions (with respect to a ne e d by. contentment, 
joy, happiness, dissatisfaction, annoyance, anger, griet pain and suffering [[ - ]] it includes of the robot/agent Pd 
ftf "^ nl to a need of Pd comprising : 

when Pd has recognized that the intensities of satisfaction and desire with regard to said need have changed, 
updating the intensity of said emotions u^ng * — the intensities of the s e feelings of Pd (at time /) are given 
by function values (e.g. by sful(Pd,bj) ), where Pd denotes a human, a mommol, a virtual human or mammal 
in tt software syst e m, or an agent system (o.g. a robot); ♦ the intenatie s of said emotions change when: (i) 
Pd perceives values of satiafoorions ibef(Pd;b,ta)) ond dciaros (dos(Pd,b,ta)) by sens e s or sensor s , th^lasi^ 
value of the iirtensitv of said emotions and the said changes of intensities of satisfaction and desire: 
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wh^ Pd hq tt rty^p;niTg>ri (n) pffrnflivnfl an object [[ , ]] QT a Situation, or on activity (Q&l), u pdating the 
intensity of said emotions using : 
the last value of the intensitv of said emotions^ 

said in (b> stimulus pattern connected with the recognized object or situation, with regard to said need. 
and the intensities of satisfiaction and deare with re gard to said ne^ and 

when Pd has recognized (iii) perc e iv es that it he/^ie- is achieving or cannot achieve MsAieF- its goal or 
intermediate goal atuation or that h e /she cannot achi e v e the goal situation; , updating the intoisity of said 
emotions using: 
the last value of t he inteny tv of said emotions. 

said m (b\ stimulus pattern connected with said goal or intermediate goal situation, with regard to said 



the intenaties of satisfaction and deare with r ^r^ y dd need. 

* s oid, in Claim 1, stimulu s pottems ore as s o<Hated with a goal s ituation, in the list of current goal s ; 

* representation of intenrity of oontcntmont and joy when Pd realizes achieving a-gerfy 

* — representation of intensity of dissati s faction^ disappointment and anger when obstacles mok e diffiouk -te 
realiao oohi e ving of a goal Mtuation or of an iiUoi m e diat e goal, or ^cn Pd has not achieved his/her goal. 

€lfti»-3 (currently amended). [[ The]] A method according to claim L wherein calculating the current ^ 
r e prescntii^ mten^es of said in (e^ postive emotions [[ ( ]] liking, fiiendship, affection [[ , ]] and love ) (e.g. by 
sulwb(Pd,OSA,t}) ^ and negative emotions [[ ( ]] dislike, annoyance, anger and hate of the robot/agent Pd of 
<daim 1 [[ ) ]] (o.g. by €Mtas(Pd,OSA,0) to/for an object, a situation or an activity [[ (OSA) ]] \\ - ]] comprising 
it includes: ♦ — the intenrnti e s of said emotion s ar e d e t e rmined by said, in Claim 1 and 2, intensiti e s of satisfaction 
bo/(Pd,bj)) anddo^o{dcs(Pd,bJ));^ — the intensities of s aid omotions -d«mge 

whfflPd has repQgnizedp^'edves that [[ : (i) ]] said [[ OSA ]] objecL situation or activity has caused, 
supported or prevented an inoiease or decrease of intenriti es- of a satisbction intoiatv w ith TPt^rA to a need 
of Pd (bcf(Pd,bJ) ) or d e sire (dcsfPdbJ) Y . updating the intensities of said positive and negative 
emotions using the last values of these intensities, and the intensities of satisfaction and desire with regard to 




ne^qnd 
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said need: and 

vfhen Pd has recognized that said objecL situation or activity has (jS)OSA realized, supported or prevented 
achieving a goal ( a goal situation [[ ). ]] . updating the intensities of said positive and negative emotions 
using: 

the last values of these intensities. 

said in (h\ stitmiliis patterns connficfed wS^h ^^^^ ?iH 

the intensities of satisfactions and desires with regard to the needs occurring in said stimulus patterns. 

[[Claim ]] 4 (currently ammded). [[The ]] A method according to claim 1. wfaeran detmnining the 
current intensities of said in (e\ emotions for rcproscMiting intensity of de s ir e for retaliation and revenge . and hate 
of the robot/agent Pd of [[on ]] on/for/to an object [[ {Ob) -]] it includes compiiang : 

establishing the need of Pd for retaliation and revenge on said object and the intensities of satisfaction and 
desire with regard to said need for retaliation and revqige, when the intensitv of said in (e) negative 
emotions of Pd to this object is great; 

updating the intenaties of satisfacdon and deare with regard to said need for retaliation and revenge uang the 
last and the current intensities of the negative emotions to said object: and 
^ — said intensity of desir e for retaliation and revenge change when said, in Claim 3, intensitie s of n e gati ve-eF 
positiv e emotions to/for said Ob increas e or dooroose; 

^ — the inteoMty of s oid fading i & determined by said, in Claim 3, intenaty of negativ e e motions to said Obr 

updating the said intensity of hate for/to said object using the current intensity of negative emotions to/for thi^ 
obiea and the current intensitv of desire witfa regard to said need for retaliation and revenge on this object 
when said intensatv of negative emotions to said object has been updated. 

[[Claim]] 5 (currently amended). A [[The]] method according to claim L wherein calculating the current 
for representing intensities of said in (e) [[ the]] emotions finstration and depression . and sadn^^g ^ffl'ff^ 
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a person- an c^iect or a goal situation of the robot/ agent Pd of comprismg [[ - ]] it inolud e s [[ :]] 

uodatinit said intensities of frustration and depression using the current said in (e) intensity of emotions 
* — intensitiofl of said e motions ore dotorminod by: (i) said, in Ooini 2, intensities of contentment, joy, 
happiness, dissatisfaction, annoyance, anger, grie£ pain and suflFering with regard to all needs of Pd ; and 

updating said intenatv of sadness usi ng said in (c\ (ii) soid, in Cloim 1 [[ , ]] intenaty of stimulus of [[ an ]] 
said person, object, [[of a ]] or goal situation or of on activity, O&i. , the current intensity of emotions 
contentment, joy, happiness, dissatisfaction, annoyance, anger, grief; pain and su£foing with regard to all 
needs of Pd. 

[[Claim ]] 6 (canceled). 

[[CUim]] 7 (canceled). 

[[Claim ]] 8 (currentiy amended). A [[The]] method according to clann I, wherdn calculating fep 
repr es entinfl the intensity of said in fe) emotion fear . of the robo t /agent Pd of daiml. of an object or a situation. 
of separation from a loved object or situation, of pCTforming an activity not right or of fM>^ ^chi^ng ^ g^^l 
^Hytatjion, [[ - it ]] includes [[ : ]] usin g said in (c^ stimulus intensity of said objects situation, activity or goal 
situation, respectively, when Pd has recognized that: 

it cannot avoid said object or situation with negative stimulus intensity. 

it may be compelled to ^s^rqtfi jry^yfi f^t^ nh\^ ig^^" ffl?t^'f^n n vwth poarive stimuhis intenaty. or 

it may not achieve the wished goal situation when performing an activity. 
^ — s aid intenaty of fear is determined by s aid, in Claim 1, intensity of s timulus of on object, of a situation or of an 
activity, QSrI. 

[[Oaim]] 9 (currentiy amended). A, [[ The]] method according to claim 1, wherein determining the current 
for representing the intensity of said in (q) emptipn envy [[ - it]] includ e s: of the robot/agent Pd of at a success or 
a property of an other robot/agent comprising 
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^ — said intensity of cmvy ia determined by amd, in aoim 1 and 2, inten s ity of sotisfiiodon {bofiPd^bJ)) or 
dofliro (dos(Pd,bj)y 

establidang (i) the following envy need of Pd .^the otfaq- robot/agent should have relative sa^sfkctipn 
intensity with respect to the need associated with said suc cess or property** ami (ii^ the intensities of 
satisfaction and desire wit h r^ft\ said enw need- when the robot/agent Pd has rgcoffl ity^ ^he 
satisfaction intenatv of the other robot/agent with regard to said need assodated with said success or 
property is great a nd its own deare intensity yyith respect to the need associated yyith said success or 
property is great: and 

calculating the current said intenaties of satisfa ction and desire with regard to said enw need using 

the current intensity of satisfaction of Pd with regard the need associated with said success or property, 
and the currmt intenaty of satisfaction of said other robot/agent with regard to the need associated with 
said success or property, as recognized by the robot/agent Pd. 

[[Claim ]] 10 (currently amended). A [[ The]] method according tn ^1^11^1 1 ^ wherein determining the 
Omaffi for r e pr e s e nting th e- intenrity of i^d \n (e) emotion jealousy [[ - H it includes: of the robot/agent Pd of 
claiml of an objects because of said m fe^ positive emotion liking, friendship or love of a person or other 
robot/agent towards said object, comprising 

^ — said intenaty of jeolou^ is determined by said, in Qoim 3, int e nsiti e s of th e feelings liking, sympathy, 
friendship and love to/for an object Ob (e.g. by mili€b(Pd,Ob,t)y 

establi^ng (i> the following jealousy need ^the intenaty of the positive emotion of this person or the other 
robot/agent towards this object should be small", and (ii^ the intensities of satisfacti on and desire with 
regard to said jealousy need when the robot/agent Pd has recognized that the intenatv of poative emotion 
of the person or the other robo t/agent towards said object is too great, and the intensity of positive emotion 
of the robot/agent Pd towards the person or the other robot/agent i <f m>t small;, and 

calculating the curr^ said intensities of satisfaction and de rire with regard to said jealousy need using 
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the cuiTCTt tptensitv of ooative emotion of tfae robot/agoi t Pd towards the person or the othca- 
rQt)Qt/ag^nt. wd 

the current intensitv of positive emotion of the person or the othar robot/a gent towards said object as 
recognized by Pd. 

[[Claim ]] 11 (currently amended). A [[ The]] method according to daim K vAisarem for repre s entiH g^ 
calculating the current inten»ty of said in (e^ emotion shame of the robot/agent Pd of using [[ - ]] it inoludos: 
* — said intensitv of ahomo is deatcnnined by said, in Claim 2. the last value of the inten sity of yha mcL and the last 
and the current value of said in (e) intensity of the emotions dissatisfaction, annoyance, anger, grief, pain and 
suffering (o.g. by sfvlfPiiANj)), with respect to the need [[ (yl^ ' ]] for recognition, adcnowledgment and 
self-esteem ([ * when P d \}^ re<y;> gni2sed that it violated some norms or rules . 

[[Claini ]]12 (currently amended). A [f The]] method ac^rding c^yn y } ^ whcr^n ^ ly^^^iy^ng ffi^ 
Qirrent for roproscntin g4he" intensitv of said in (e^ emotion feeling guih of the robot/agent Pd of with res^>ect to 
a living object or a robot/agent using: [[ - ]] it inoludoa: ♦ — s aid intonaty of foding guilt is d e terminod b ye^ 
said, in Claim 2, 

the last and the curren t values of said in (e^ intensity of the ^notions dissatis&ction, annoyance^ anger, grie^ 

pain and suffering (e.g. by sfiil(Pd,ANj)X with respect to the need [[ (AN) ' ]] for recognition, 

acknowledgment and sdf*esteem [[ ^ ]] ; 
(ii) said, in Claim 3, Jhg intensities of said in (e^^ positive emotions (o.g. mlib(Pd,POj)) and negative 

emotions of the robot/agent Pd fe.g. abhasfP€LPOjy\ towards IT an ]] said living object [[ PO ]] Qr 

rQlx>t/ag^t ; and 

the decreas es of these (iii) said, in Clahn 1 and 2, intensity of satis&ction intensities of said living object 
or robot/agent which the robot/agent Pd has caused (bcf(Pd.bJi^ or dosiro {dcs(PiLbJ) ) ; 
when the robot/agent Pd has recogn ized that it made damage to said living object or robot/agent . 



